• It is accepted that the implantation consists of establishment of contacts between the trophoblast cells of blastocystic ring and the uterine epithelium. Prior to the contact with uterine epithelium the blastocyst undergoes a series of physiological and developmental changes. The formation and differentiation of blastocystic ring and its ultrastructural and cytochemical aspects have been extensively studied (1-21). The stages of blastocystic ring formation, preimplantation, epithelial penetration, and related biochemical events vary significantly among different species of mammals (22).
The obscurity about cellular identification of blastocystic ring trophoblast cells led us to the assumption that their structural differentiation in the rat is not uniform. They should have some differences in their properties according to the functional performance during the initiation of the blastouterine interaction. A series of studies (37) (38) (39) (40) (41) discussed the role of microfilaments in the development of differentiationdependent changes in cell polarity, and a possible signalling between blastomers during the preimplantation period in rodents. In our studies, we described electron microscopically the trophoblast cells with their different shapes and structures, as well as the diversity of blastocystic cells as elliptical or rounded, flattened, lipid droplets-rich, homogenous, and canaliculated. We also found many distinct junction complexes at the apical and lateral boundaries of trophoblast cells.
We have previously shown that during the preimplantation in rats, trophoblast cells show different structural features according to their functional differences (36, 42, 43) . In addition to the dense long-line connection complexes and desmosome-like structures between trophoblast cells, many interdigita-tion-like complexes have been observed. In contrarst to previous studies (44), our results suggest that these complexes are not widened or narrowed, but regularly arranged in parallel, with regular areas and thickness (42) . The connected complexes are formed at early stages of embryogenesis, and persist in most tissues throughout the development (45) . The trophoblast cells exchange metabolites and ions via specific junctions, and thus coordinate their cellular activities and maintain an uniform tissue phenotype (46) . Cells in different regions of a given tissue may be subjected to different homeostatic challenges (47) (48) (49) (50) . The trophoblastic cells in different regions of the ring may not only maintain different cytoplasmic contents of ions and other substances, but also use one and the same molecules for different purposes (50) .
Analysis of the patterns of junctional communication (45, 50, 51) in these structures has shown that: (i) cells in the lateral and abembryonic pole regions of the blastocystic ring communicate freely with each other, (ii) trophoblast cells immediately above these regions short-out intercommunication blastomers according to their respective differentiation density, and (Hi) the differentiated trophoblast cells in different poles of the blastocyst remain well coupled within their intercellular areas. According to our studies, the connected complexes between the blastocystic ring cells are three different types. They possess no structural similarities, but may exhibit certain differences in their size. Furthermore, it appears that these three different cell-to-cell communication systems are involved in the molecular and biochemical coordination of the blastocyst trophoblast cells (44, 51, 52) .
Cell-to-cell interactions between the trophoblast and uterine epithelium may take place throughout three stages, (i) recognition and adhesion, (ii) engulfment and establishment, and (Hi) control. In the first stage, trophoblast cells adhere to the uterine epithelium by means of very special "connection complexes" resembling dense long-line, which, in the second stage, mediate degradation of the uterine epithelium and penetration of trophoblast cells through the epithelial basal lamina (4, 53) . What is more, during this stage not only cellular digestion, but also symbiotic relationship between trophoblast and uterine cells may be established.
An interesting phenomenon of blastocystic ring attachment is the formation of the first contact points between its abembryonic pole and the uterine epithelium, carried out by a set of specialised trophoblast cells. These cells have no microvilli on their opposed to the uterus surface, the part of their cytoplasm associated with the contact points is devoid of organelles, and interestingly, they also have very special tubulo-canalicular systems. With the first contact points, a mutual relation and a pseudosymbiosis for a limited period are established between the blastocyst and uterine epithelium by means of this specialised cells.
We address two questions, fundamental in the understanding of cell signalling (54, 55) between the trophoblast and the uterine epithelium: (i) is there a pseudosymbiotic recognition representing simply the sum of an implant (trophoblast) cell and a recepient (uterine epithelium) cell, and (ii) are the recognition signals responsible for this mutualism, and what is its correlation with the restricted periods of invasive cell interactions. The investigation of the phenomenon of pseudosymbiont recognition, and the establishment and maintainance of a pseudosymbiosis thus need a particularly complex experimental system that raises considerable complications in the laboratory work (54) (55) (56) The properties of implantive cells to recognize recepient cells, and control substance transfer and morphogenesis are different aspects of an interactive phenomenon. According to the present knowledge (52, 54, 55, 57, 58) , pseudosymbiosis could be investigated by studying the structure of the host tissues, the dynamics of their surfaces, and their molecular organisation throughout the interactions in the initial stage of preimplantation (25, 26) . Understanding the signalling between these tissues reveals the existence of stimuli important for the establishment of reciprocal communication (55, 59) . The exact role of these interactions and their correlation with signalling mechanisms remain to be established. Signalling between the blastocyst and its maternal tissue is generally presumed to be important for a successful establishment of pregnancy in mammals. In some species, it depends on molecular signals, particularly the ligand-receptor system represented by soluble molecules such as hormones recognized by specific protein or glycoprotein membrane receptors transducing the signal inside the cell (22, 25, 28, 60-62). Both the uterine and the blastocyst cells are known to secrete various soluble factors during the preimplantation period (62, 63) . During the precontact phase, on day 5 after fertilization, some coated pits and very small vesicles were observed in the space between the two interacting tissues, suggesting exchange of information between them. It appeared that the metabolic capacity of the blastocystic and uterine epithelium cells participates in signalling by metabolizing or converting substances. Further, blastocystic cells may have an asymmetry in the location of enzymes, carriers, and receptors on maternal (outer) and fetal (basal) cell surfaces. This functional polarity reflects blastocystic cell metabolism, nutrient/ion transport as well as the signals carrying information for implant acceptance or rejection by the endometrium.
The cell surface glycoproteins, colloidal iron, and cationized ferritin, associated with the reduction in surface negative charge, are known for their effect on the initial stage of blastocyst implantation (64) (65) (66) (67) (68) . The contact between the surface of both cell types may be an adherence type junction (21,64, 67, 69, 70). We described in details the areas effusion of trophoblast knobs with uterine epithelial cells at the beginning of the contact face of implantation. Our findings, in agreement with the electron microscopical results reported (64, 65, 71) , indicate the existence of fine structural alterations at the apical surface of uterine epithelial cells at the site of their first contact with the blastocystic trophoblast cells. Hypertrophy of uterine epithelial cells, forming the so called "uterine plaque" in the Rhesus monkey, are observed in the beginning
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Differentiation of blastocystic trophoblast cells of the precontact phase of implantation in the rat (72) . Prior to implantation, the blastocysts differentiated into mural and polar trophoblast cells, and embryonic pole including embryoblast, polar trophoblast, and endodermal cells. Differentiation of the endoderm into visceral and parietal portions consisting of individual structures, stellate-like cells with numerous cytoplasmic projections and filopodia, were observed by scanning electron microscopy. Finally, during the implantation of blastocyst, two endodermal derivatives have been described under diverse conditions, each associated with a distinct function. During blastocyst differentiation, cell debris of different contents and size was observed in some blastomers, especially in the mural trophoblast cells forming the blastocystic ring. These ultrastructural findings raise a question about apoptotic cell death involvement in blastocystic differentiation (see 14) .
CONCLUSION
• The cytological features of blastocystic ring cells suggest that they consist of different trophoblastic cell types. According to their structural features, they can be divided into several functional groups. Their basic functions seem to be: (i) supporting, preventing, and feeding functions; (ii) signalling between blastocyst and uterine epithelium, and polarisation/ depolarisation functions, (Hi) immunological acceptance or rejection, and secretion, (iv) establishment of contact between the implanting tissue and decidua via cytoplasmic membrane fusion, and (v) a temporary pseudosymbiosis between these two interacting tissues. 
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